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y Q furnished subsequently to tihJs Authority in written form. 

I I furnished subsequently to this Authority in computer readable form- 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
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Claims 
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Claims 
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Industrial applicability (lA) 


Claims 
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Claims 
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The prior art document, WO90/06552 Al, neither discloses nor fairly suggests a method of operating an acquisition and 
Y^.ionitoriog device, the device having a sleep mode, a wake mode and an operational mode as defined in the claims. 

The claims meet the criteria as set out in POT Articles 33(2X4) 



Fonn PCT/IPeA/409 (Box V) (July 1998) COPDEG 



09/12/2001 14:58 029^.^1241 WILSON & V.^, IG 

fNTERNATlONAL PRELIMINARY EXAMINATION REPORT 



PAGE 35 



Internationa] application No. 
PCT/AU 00/00657 



VI. Certain documents cited 


1 . Certain published documents (Rule 70. 1 0) 






Application No. 
Patent No. 


Publication date 
(day/momh/year) 


Filing date 
(day/month/year) 


Priority date ( valid claim) 
(dayfmomhfyear) 


P,AUS 6026335 


15 February 2000 


U July 1997 


15 July 1996 



Non*written disclosures (Rule 70.9) 
Kind of non-written disclosure 



Date of non-written disclosure 
(day/monthfyear) 



Date of written disclosure rcfoiring to non- 
written disclosure 
(day/mofith/year) 



Form PCT/IPEA/409 (Box VI) (July 1998) COPDEO 



09/12/2001 14:58 02">...j71241 



WILSON & YCkJ'IG 



PAGE 



INTERNATIONAL SEABCH REPORT 



A. 



CLASSinCATlON OF SUBJECT MATTfiR 



International application No. 
PCT/AU00/(M6S7 



Ii^t. C(. A61B 5/0402 



According to Intem ational P atent Classification fiPG or to both national cla«ification and IPC 
B. FIELDS SEARCHED 



IPC *V^0^^ '^''^ (classification system followed by classiOcation symbols) 



^wtr^ic data ba^ consulted during the international search (mnne of data bate and, whet* practicable, scardi 



tennsuaed) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P.A 



Citation of document, with indication, where appropriate, of the relevant 



US 6026335 A (ATLAS) 15 FcbrTiaiv 2000 
Whole document 



passages 



WO 9QA)6532 Al (DALLAS SEMICONDUCTOR CORPORATION) 
14 June 1990 
Whole docuRifint 



Relevant to claim No. 



1-4 
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exhibition or other means 

document published prior to the international filing 
date but later than the priority date claimed 
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later document published after the interoaiioraa filing date or 
priority date and not in connict with the application but cited to 
understand the principle or theory underlying the invention 
docuraoji of particular relevance; the cUumcd invention cannot 
be constdeted-Aovel or cannot be considered to involve an 
inventive step wh«n the document is taken alone 
document of particular relevance, the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other swOt documents, soch 
combination being obvious to a person «XijUed in the art 
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WO 00^6396 1 PCT/AUOO/00657 

^ QWER SAVING LEADS STATUS MONITORINO 

The present invention relates to the field of battery operated devices such as devices used 
for monitoring a cardiac patient's electrical cardiac activity and, in particular, to the 
operation of a power saving or sleep mode of an ECG acquisition system. 

BACKGROUND TO THE INVENTION 

In battery operated devices, power consumption is a very important technical characteristic. 
In order to reduce power consumed by the device, microcontrollers of devices, such as as 
ECG monitors, use a sleep mode whereby a minimal amount of energy is consumed from 
the battery. 

Often automatic initiation of such a sleep mode and activation of the microcontroller for 
power and energy saving purposes is based on special requirements and criteria associated 
with the functionality of the device. 

In the case of the ECO acquisition device, one of the important requirements is signal 
quality monitoring. If leads of the device are disconnected frorn a patient, no ECG can be 
acquired and the device can save power by using a sleep mode. 

Similarly, the patient's compliance also dictates continuous monitoring of the leads status 
in sleep mode in order to automatically activate the device upon disconnection or 
connection of the leads. 

Such a task requires at least some of the elements, such as front-end amplifiers, to be 
operational in sleep mode which means that there is an imdesirable power drain from the 
batteries of known devices; 

It would be advantageous to provide a method and apparatus which provides a power 
supply arrangement which prevents an undesirable power drain, 
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OBJECT OF THE INVENTION 

It is an olject of the present itivenUon to provide a method and apparatus for power saving 
which substantially overcomes or Bmeliorates the above mentioned disadvantages. 

DISCLOSURE OF THE INVENTION 

5 According to oxit asj^fit of the present itiVention thiisre is disclosed a method of operating an 
acquisition and monitoring device vs^ich usbs contact means to detect and acquire signals, 
said device having a sleep modte, a ^e mode dnd aft opcmtfoiwd mode, said method 
including the steps of providing an auxiliaiy oscillator in said device to provide a periodic 
interrupt signal to wake the device from the sleep mode to the vrake mode where power is 

10 supplied to the device is m«filirial, t«Stiiie'C>&itoeetiDii contact maans t6 isaid device after 
rccdpt of said periodic iiiterrupt'lsigftal, iliiiSatitig 'th^ ate^ mode if odnneetioti of contact 
means is detected or initiating the operational mod^eif eoBtteetlon Of feontact means is 
detected. 

Ptefeftbly, the auxiliary osciHatoJf is a low^wdr, low freqtiency oscilktot. 

1 5 Preferably, the interrupt signal turns on front end amplifiers of said device and has a period 
of about 2 seconds. 

Preferably, the test execution time is about 0.005 seconds. 

BMtEF DE8CRIFFI0N OF THE DRAWINGS 

The present invention will be now be described with refoenee to the accotiipanyiflg 
20 drawing in which: 

Fig. 1 is a flow chart of the method of opetaliofil an liccpiiirition tt^dte6nitoritig device. 
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BEST MODE OF CARRYING OUT THE INVENTION 

The method according to the power saving system of the prcfetred embodiment uses a 
"slecp-wakeup-check-slecp" sequence for automatic activation of an ECG acquisition and 
monitoring device. When such a device is used to monitor a patient, it is important for the 
5 device to know when the ECG leads ai« in contact with the patient's skin. If the leads are 
not in contact, the device is in a sleep mode. 

The method includes the use of providing an auxiliary, low power, low frequency oscillator 
to generate an interrupt signal to '^wake up" the microcontroller of the device. The timeout 
of the interrupt signal is preferably set to occur every few seconds. 



10 On the interrupt condition, ie when the intcmipt sigtml is generated, the microcontroller 
switches on power for front end amplifiers of the device, waits for a short settling time, 
tests leads status, (ic whether there is contact or not), and then initiates sleep mode if the 
leads arc not in contact. These routines are preferably performed in a very short time period 
in comparison to the interrupt timeout period. 



1 5 Thus the power saving system of the preferred embodiment monitors the status of the leads 
within periods defined by the interrupt timeout signals. With the interrupt timeout period 
being much longer than the time period of the leads status test, a sufficient ratio of sleep 
time to active time is achieved. 



In the case where the timeout period is 2 seconds and the test execution time is O.OS 
20 seconds, die ratio is 1 :40. 

The foregoing describes only one embodiment of the present invention, and modifications 
obvious to those skilled in the art can be made thereto without departing from the scope of 
the present invention. 
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CLAIMS 



1 . A mothod of oponiting an aGqqisitioo and monitoring device which uses contact 
means to detect and acquire signate, said device having a sleep inodc, a wake mode and an 
operational mode, said method including th& ateps of providing an auxiliary oscillator in 
said device to provide aperiodic interrupt signal to wake tbe device from the sleep mode to 
the wake mode where power is supplied to the device is minimal, testing connection of 
contact means to said device niter receipt of said periodic interrupt signal, initiating the 
sleep mode if no conneotion of cfontapt means is detected or initiating the operation&l mode 
if connection of contact means is detected. 



2. The method of operating an acquisition and monitoring device according to claim 1 , 
wherein the auKiUacy QseiUator is a Icwtpowi^j low ftequen^ oscillator. 

3. The method ^fopmitingrnvflcquifiition and monkoriog device according to claim 1, 
wherein the interrupt sipal^ums . on -front end aicyplifiers^of said device and has a period of 
about 2 seconds. 

4. The method of operating an acquisition and monitoring device accordiiig to claim 1 , 
wherein test execution time is about QtOOS^^seoondSt 
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(57) Abftraet; A nefliod of operadng an acquisiHon and monitoring de> 
vice wUch uiei contact neaos to detect and acquire signals is disclosed. 
The device has 8 sleep mode, a wake, node aud an operational mode, and 
die method includes the Steps of piuviding an aujdJi^ 
vice to provide a periodic intenrupt signal to wake the device from the sleep 
mode to Ae wake mode where power supplied to the device is tninimai, 
testing oonnectioii of contact means to said device after receipt of said pe< 
riodic intenupt signal, initiBtiAg the sleep mode if no connoctioo of contact 
meant is detected or Initiatiflg the ^wratioDai mode if comiecti of oonoust 
means is detected. Pkeferably, the auxiliary oscillator is a low power, low 
frequency oscUl&tor and tlie intemipt signal turns on front end anq)liflen 
of said device and has a period of about 2 seconds, while the test execution 
time is about a005 seconds. 
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international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
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to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to in this 
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Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Novelty (N) 


Claims 
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NO 


Inventive step (IS) 


Claims 


1-4 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-4 


YES 
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2. Citations and explanations (Rule 70.7) 

The prior art document, WO90/06552 Al, neither discloses nor fairly suggests a method of operating an acquisition and 
monitoring device, the device having a sleep mode, a wake mode and an operational mode as defined in the claims. 

The claims meet the criteria as set out in PCT Articles 33(2)-(4) 
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POWER SAVING LEADS STATUS MONITORING 

The present invention relates to the field of battery operated devices such as devices used 
for monitoring a cardiac patient's electrical cardiac activity and, in particular, to the 
operation of a power saving or sleep mode of an ECG acquisition system. 

BACKGROUND TO THE INVENTION 

In battery operated devices, power consumption is a very important technical characteristic. 
In order to reduce power consumed by the device, microcontrollers of devices, such as as 
ECG monitors, use a sleep mode whereby a minimal amoimt of energy is consumed from 
the battery. 

Often automatic initiation of such a sleep mode and activation of the microcontroller for 
power and energy saving purposes is based on special requirements and criteria associated 
with the functionality of the device. 

In the case of the ECG acquisition device, one of the important requirements is signal 
quality monitoring. If leads of the device are disconnected from a patient, no ECG can be 
acquired and the device can save power by using a sleep mode. 

Similarly, the patient's compliance also dictates continuous monitoring of the leads status 
in sleep mode in order to automatically activate the device upon disconnection or 
connection of the leads. 

Such a task requires at least some of the elements, such as front-end amplifiers, to be 
operational in sleep mode which means that there is an undesirable power drain from the 
batteries of known devices. 

It would be advantageous to provide a method and apparatus which provides a power 
supply arrangement which prevents an imdesirable power drain. 
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OBJECT OF THE INVENTION 

It is an object of the present invention to provide a method and apparatus for power saving 
which substantially overcomes or ameliorates the above mentioned disadvantages. 

DISCLOSURE OF THE INVENTION 

5 According to one aspect of the present invention there is disclosed a method of operating an 
acquisition and monitoring device which uses contact means to detect and acquire signals, 
said device having a sleep mode, a wake mode and an operational mode, said method 
including the steps of providing an auxiliary oscillator in said device to provide a periodic 
interrupt signal to wake the device from the sleep mode to the wake mode where power is 
1 0 supplied to the device is minimal, testing connection of contact means to said device after 
receipt of said periodic interrupt signal, initiating the sleep mode if no connection of contact 
means is detected or initiating the operational mode if connection of contact means is 
detected. 

Preferably, the auxiliary oscillator is a low power, low frequency oscillator. 

1 5 Preferably, the intermpt signal turns on front end amplifiers of said device and has a period 
of about 2 seconds. 

Preferably, the test execution time is about 0.005 seconds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be now be described with reference to the accompanying 
20 drawing in which: 

Fig. 1 is a flow chart of the method of operation an acquisition and monitoring device. 
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BEST MODE OF CARRYING OUT THE INVENTION 



The method according to the power saving system of the preferred embodiment uses a 
"sleep-wakeup-check-sleep" sequence for automatic activation of an ECG acquisition and 
monitoring device. When such a device is used to monitor a patient, it is important for the 
5 device to know when the ECG leads are in contact with the patient's skin. If the leads are 
not in contact, the device is in a sleep mode. 

The method includes the use of providing an auxiliary, low power, low frequency oscillator 
to generate an interrupt signal to "wake up" the microcontroller of the device. The timeout 
of the interrupt signal is preferably set to occur every few seconds. 

1 0 On the interrupt condition, ie when the interrupt signal is generated, the microcontroller 
switches on power for front end amplifiers of the device, waits for a short settling time, 
tests leads status, (ie whether there is contact or not), and then initiates sleep mode if the 
leads are not in contact. These routines are preferably performed in a very short time period 
in comparison to the interrupt timeout period. 

1 5 Thus the power saving system of the preferred embodiment monitors the status of the leads 
within periods defined by the interrupt timeout signals. With the interrupt timeout period 
being much longer than the time period of the leads status test, a sufficient ratio of sleep 
time to active time is achieved. 

In the case where the timeout period is 2 seconds and the test execution time is 0.05 
20 seconds, the ratio is 1 :40. 



The foregoing describes only one embodiment of the present invention, and modifications 
obvious to those skilled in the art can be made thereto without departing from the scope of 
the present invention. 
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CLAIMS 

1 . A method of operating an acquisition and monitoring device which uses contact 
means to detect and acquire signals, said device having a sleep mode, a wake mode and an 
operational mode, said method including the steps of providing an auxiliary oscillator in 
said device to provide a periodic interrupt signal to wake the device from the sleep mode to 
the wake mode where power is supplied to the device is minimal, testing connection of 
contact means to said device after receipt of said periodic intermpt signal, initiating the 
sleep mode if no connection of contact means is detected or initiating the operational mode 
if connection of contact means is detected. 

2. The method of operating an acquisition and monitoring device according to claim 1, 
wherein the auxiliary oscillator is a low power, low frequency oscillator. 

3. The method of operating an acquisition and monitoring device according to claim 1 , 
wherein the intermpt signal turns on front end amplifiers of said device and has a period of 
ahout 2 seconds. 

4. The method of op>erating an acquisition and monitoring device according to claim 1 , 
wherein test execution time is about 0.005 seconds. 
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